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【論文の内容の要約】 
In this thesis, I investigated the diversity and function of beneficial microbes for rice production 
in Ghana. Due to the low water-use efficiencies and poor soil fertility, rice productivity in Ghana has 
been low for a long time. To overcome these constraints, utilization of beneficial microbes including 
Arbuscular mycorrhizal fungi (AMF) which supply host plants with water and nutrients and plant 
growth-promoting Azospirillum species which promotes root growth and tillering of rice plants have 
been investigated. In the present thesis, I investigated genetic diversity and functions of these 
beneficial microbes associated with rice production in Ghana. 
Rice plants were collected from 57 rice fields covering six major rice-producing regions. The 
rate of AMF colonization ranged from 1.9% to 22.9% among the regions, confirming the 
relationship between AMF colonization and rice cultivation practices. The 18S amplicon sequencing 
analysis revealed that the Rhizophagus and Glomus were dominant AMF species, and content of soil 
nutrients (mainly available phosphorus) was the principal determining factor for shaping the AMF 
community structure. These revealed for the first time, the AMF diversity and community structure 
associated with rice cultivated in Ghana and how the AMF communities are affected by the chemical 
properties of soil from different locations. 
Effect of Azospirillum sp. strain B510 inoculation on the growth and yield of Ghanaian rice 
cultivars was also tested by pot and field experiments. The pot experiment showed that the 
inoculation of B510 showed positive effects on the growth and yields of rice (Amantin, Boako and 
Bawku) except for the cultivar Zebila. A field experiment in Ghana confirmed the positive effects of 
B510 inoculation on the cultivar Exbika. The number of panicles, number of seeds per panicle and 
total yield recorded were significantly higher in B510-inoculated rice plants compared with control 
plants.  
These findings provide novel insights into the agroecology of rice fields in Ghana and contribute 
to improving rice production of the country in a more sustainable way. 
